Two new monoterpene aldehydess3-formyl-2,2,6-trimethyl-3,5-cyclohexadienyl angelate (3) and 3-formyl-2,2,4-trimethyl-3,5-cyclohexadienyl angelate (4)swere identified from the hexane extract of Bupleurum gibraltaricum. Their structures were elucidated by spectroscopic analysis.
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As a part of our research on medicinal and aromatic plants of southern Spain and northern Morocco, we carried out a study of Bupleurum gibraltaricum Lam. (Umbelliferae), a species whose distribution is restricted to these countries, 1, 2 where it is used in folk medicine. 3 Its essential oil has been demonstrated to have marked antiinflamatory activity. [4] [5] [6] In a previous paper about the phytochemistry of this plant, the isolation of the monoterpene aldehydes 1 and 2 was reported. 7 This paper describes the identification of two new natural products (3 and 4) from its hexane extract.
Results and Discussion
In the hexane extract of the leaves of B. gibraltaricum Lam. the following well-known aromatic compounds and terpenoids were identified: d-limonene, sabinene, pcymene, m-cymene, R-cubenene, longicyclene, R-copaene, -bourbonene, -elemene, valencene, -caryophyllene, R-humulene, germacrene D, γ-muurolene, γ-cadinene, cis-calamenene, δ-cadinene, γ-calcorene, terpineol-4, -elemol, nerolidol, -caryophyllene epoxide, humulene epoxide II, R-eudesmol, guaiol, 2,3,4-trimethyl benzaldehyde, 2,3,6-trimethylbenzaldehyde, 1 and 2. In addition, we have isolated and identified two new natural products (3 and 4) .The structures of the known compounds were determined by comparison of their physical and spectroscopic features with those reported in the literature 8 or with those of authentic samples.
The new terpenes (3 and 4) were isomers of 1 and 2. Their MS had the M + at m/z 248, the basic peak at m/z 83, and other fragmentations characteristic of formyl trimethyl cyclohexadienyl esters. 9 Compound 3 was an oil, and its IR spectrum showed absorption bands of ester carbonyl (1713 cm -1 ) and R ,γδ-conjugated aldehyde (2714 and 1677 cm -1 ). The 1 H NMR spectrum ( Table 1) showed signals of an angeloyl group and two doublets at 6.71 and 6.16 ppm corresponding to the olefinic protons situated in and γ with respect to the aldehyde function. The presence of this function was confirmed by a signal at 9.42 ppm, whose chemical shift was similar to the corresponding proton in 1. 7 Furthermore, a signal at δ 5.35 is attributed to the proton geminal with the angelate ester. The 13 C NMR spectrum assigned with the help of HETCOR correlation is in agreement with the structure of 3-formyl-2,2,6-trimethyl-3,5-cyclohexadienyl angelate (3) .
The change in the position of one of the methyl groups of the compound 4 with regard to 3, toward the 4 position, was in agreement with their chemical shift at δ 2.21 in the 1 H NMR. On the other hand, the olefinic protons H-3 and H-2 appear now at δ 6.03 and 6.23 dd, respectively, the former coupled with H-1 (δ 5.11), which holds the angeloyloxy group. Many NOE difference experiments (Table 1 ) corroborated the structure proposed for compound 4 as 3-formyl-2,2,4-trimethyl-3,5-cyclohexadienyl angelate.
In relation with the presence of 2,3,4-and 2,3,6-trimethylbenzaldehyde in the hexane extract, when the extraction of the aerial parts of B. gibraltaricum with ethyl ether was carried out for 10 minutes at room temperature, the 1 H NMR spectrum of the freshly prepared extract, in acid-free deuterated, did not reveal the presence of aromatic protons. This suggests that the trimethylbenzaldehydes isolated may be artifacts of the manipulation processes. When TFA was added to a solution of terpenes 1 and 3 in the NMR tube, 2,3,4-trimethylbenzaldehyde was immediatly detected. The same process with 2 and 4 afforded 2,3,6-trimethylbenzaldehyde.
Experimental Section
General Experimental Procedures. Optical rotations were measured on a Perkin-Elmer model 141 polarimeter using CHCl 3 as solvent. UV spectra were recorded on a Spectronic 2000 UV/vis Bausch & Lomb spectrometer, and IR spectra, on a 983G Perkin-Elmer spectrometer. NMR spectra were recorded on Bruker AMX 300, Bruker ARX 400, or Bruker AMX 500 A sample of fraction A 1 was analyzed by GC/MS, and besides the terpenes obtained by rechromatography, sabinene, p-cymene, m-cymene, R-cubenene, longicyclene, R-copaene, -bourbonene, -elemene, and valencene were identified. Table 1 . Table 1 ).
Aromatization of 1-4 with TFA. Concentrated TFA (0.025 mL) was added to a 0.04-M solution of terpenes 1-4 in deuterated CHCl 3 , in the NMR tube. Notes Journal of Natural Products, 1998, Vol. 61, No. 4 507 
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